Methyl 3,4,5-trichlorothiophene-2-carboxylate (10) 500 mg 3,4,5-trichlorothiophene-2-carboxylic acid (9, 2.16 mmol) was dissolved in 10 mL MeOH. 1 mL concentrated H 2 SO 4 was added dropwise with stirring. The reaction mixture was stirred under reflux for 1 day. Then the reaction mixture was cooled down to room temperature and stirred for another 2 days. White precipitate was filtered off. Filter cake was kept. The filtrate was dried over vacuum, washed with sat. NaHCO 3 solution, and extracted with EtOAc. The organic phase was dried over Na 2 SO 4 followed by solvent evaporation with rotavap. Solid was combined with filter cake and recrystallized in MeOH. 400 mg beige needle crystals were obtained. Yield: 75%. 1 
Methyl 3,4,5-trichlorothiophene-2-carboxylate 1,1-dioxide (5)
Methyl 3,4,5-trichlorothiophene-2-carboxylate 1,1-dioxide was synthesized following the general procedure of thiophene oxidation from methyl 3,4,5-trichlorothiophene-2-carboxylate (10). Pale yellow cylinder crystals were obtained. Yield: 60%. 1 H NMR (CDCl 3 ): δ 3.99 (s, 3H) ppm. 13 C NMR (CDCl 3 ): δ 156. 3, 145.0, 133.0, 130.7, 127.8, 53.7 ppm. IR: 1727 3, 145.0, 133.0, 130.7, 127.8, 53.7 ppm. IR: , 1564 3, 145.0, 133.0, 130.7, 127.8, 53.7 ppm. IR: , 1437 3, 145.0, 133.0, 130.7, 127.8, 53.7 ppm. IR: , 1335 3, 145.0, 133.0, 130.7, 127.8, 53.7 ppm. IR: , 1244 3, 145.0, 133.0, 130.7, 127.8, 53.7 ppm. IR: , 1196 3, 145.0, 133.0, 130.7, 127.8, 53.7 ppm. IR: , 1172 7, 150.1, 130.0, 129.9, 129.5, 128.9, 127.8, 62.5, 13.8 ppm. IR: 3061, 1725 7, 150.1, 130.0, 129.9, 129.5, 128.9, 127.8, 62.5, 13.8 ppm. IR: 3061, , 1583 7, 150.1, 130.0, 129.9, 129.5, 128.9, 127.8, 62.5, 13.8 ppm. IR: 3061, , 1311 7, 150.1, 130.0, 129.9, 129.5, 128.9, 127.8, 62.5, 13.8 ppm. IR: 3061, , 1241 7, 150.1, 130.0, 129.9, 129.5, 128.9, 127.8, 62.5, 13.8 ppm. IR: 3061, , 1194 
General procedure of the reaction between thiophene dioxides and strained alkyne/alkene
Thiophene dioxide was dissolved in a small amount of MeCN or MeOH to give a final concentration of around 50~100 mM. 1~1.5 equiv. of strained alkyne (or trans-alkene) was then added to the solution.
TLC was used to monitor the procession of the reaction. After completion, the reaction mixture was directly dried on a rotavap and purified by column chromatography to yield the product after SO 2 release. 
Confirmation of SO 2 release by the DTNB test
3 was prepared as 500 μM stock solution in 5% DMSO/PBS. 1 was prepared as 5 mM stock solution in 5% DMSO/PBS. DTNB was prepared as 1.5 mM stock solution in 10% EtOH/PBS stock solution.
NaHSO 3 and Na 2 SO 3 as positive controls were prepared as 500 μM stock solution in 5% DMSO/PBS, respectively.
Room temperature incubation: Each group (2 mL) was prepared in 4 mL glass vial, sealed with Parafilm ® M, and incubated at room temperature (21 o C) for 45 min. 2 mL DTNB stock solution was then added to each group. The solutions were allowed to stand at room temperature for another 15 min.
Then the solution was filtered through 0.45 μm micron filters and its UV-vis absorption measured at 412 nm in a quartz cuvette.
37 o C incubation: Each group (2 mL) was prepared in 4 mL glass vial, added with 0.3 mL silicon fluid (to minimize SO 2 escape), and sealed with Parafilm ® M. Then all the groups were incubated in a 37 o C water bath for 45 min. Then the solutions were taken out and allowed 15 min to cool to room temperature. 2 mL DTNB was then added to each group. The solution was allowed to stand at room temperature for another 15 min. Then the water phase of each solution was taken out by syringe and 8 filtered through 0.45 μm micron filters. The UV-vis absorption of the filtrate was measured at 412 nm in a quartz cuvette.
All DTNB tests were in triplicates.
Kinetics studies of cycloaddition reactions
Second order reaction rate constants (k 2 ) were obtained as slopes of pseudo-first reaction rate constants (k 1 ) plotted linearly against concentrations of strained alkyne/alkene.
UV-vis kinetic measurements: Separate stock solutions of thiophene dioxide (3, 5, or 6) and BCN (1) or trans-cyclooctene (8) (concentration 10~18 times of respective thiophene dioxide) were prepared in HPLC-grade solvent (MeOH, MeCN) at room temperature. The "click-release" reaction led to significant changes in the UV-vis spectrum of thiophene dioxide. Thiophene dioxide stock solution (200 μL), BCN (or trans-alkene) (300, 400, 500, 600 μL), and solvent (300, 200, 100, 0 μL) were added into 10 mm quartz cuvettes, thoroughly mixed and sealed with a PTFE cap and monitored for time-dependent UV-vis absorption changes. All kinetic runs were in triplicates. Curve fitting was operated using the SigmaPlot ® 10 software ( Figure S1 ). Fluorescence kinetics measurements: Separate solutions of thiophene dioxide (7, 500 μM) and 1 (5 mM)
were prepared in HPLC-grade solvent (DMSO/PBS 4:1) at room temperature. The "click-release" reaction gives a fluorescent product that can be monitored by fluorimeter. The solutions containing thiophene dioxide (200 μL), BCN (300, 400, 500, 600 μL), and solvent (300, 200, 100, 0 μL) were added into quartz cuvettes, thoroughly mixed and sealed with a PTFE cap, kept at 37 o C in water bath, and tested for fluorescence emission change (λ ex =350 nm, λ em =470 nm). All kinetics runs were in triplicates. Curve fitting was done using the SigmaPlot ® 10 software ( Figure S2 ). 
Determination of fluorescence quantum yields
Quinine sulfate (QS) in 0.1M H 2 SO 4 water solution was chosen as the standard (ex: 350 nm, em: 400-600 nm). Literature 2 quantum yield: 0.54. The quantum yields of compound 7 and compound 21 were determined according to the equation:
Where Φ is the fluorescence quantum yield, the subscripts ST and X denote standard and test compounds respectively, Grad is the gradient from the plot of integrated fluorescence intensity versus UV-vis absorbance, and η is the refractive index of the solvent (1.3330 for water, 1.3284 for methanol). Excitation wavelength were chosen as UV-vis absorbance < 0.1 to avoid reabsorption effect. Quantum yield determination of 7: Solutions of compound 7 at 0, 2, 4, 6, 8, 10 μM in methanol were prepared at room temperature. Each solution was tested for absorbance at 345 nm and fluorescence emission at 380-680 nm under 345 nm excitation (slit width: ex: 5, em: 3; fluorescence cuvette: 10 mm). Fluorescence responses were integrated in the same range to obtain AUC readings. Then AUC readings were plotted against absorbance readings to obtain as the slope of linear regression equation.
of QS were determined in the same manner using 0, 0, 1, 1, 2, 2 μM solutions instead ( Figure  S3 ). Calculated quantum yield for 7 was 0.006. 
